Enhancing the productivity of grasses under high-density planting by engineering light responses: from model systems to feedstocks.
The successful commercialization of bioenergy grasses as lignocellulosic feedstocks requires that they be produced, processed, and transported efficiently. Intensive breeding for higher yields in food crops has resulted in varieties that perform optimally under high-density planting but often with high input costs. This is particularly true of maize, where most yield gains in the past have come through increased planting densities and an abundance of fertilizer. For lignocellulosic feedstocks, biomass rather than grain yield and digestibility of cell walls are two of the major targets for improvement. Breeding for high-density performance of lignocellulosic crops has been much less intense and thus provides an opportunity for improving the feedstock potential of these grasses. In this review, we discuss the role of vegetative shade on growth and development and suggest targets for manipulating this response to increase harvestable biomass under high-density planting. To engineer grass architecture and modify biomass properties at increasing planting densities, we argue that new model systems are needed and recommend Setaria viridis, a panicoid grass, closely related to major fuel and bioenergy grasses as a model genetic system.